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The NERC MST Radar
Facility at Aberystwyth
http://mst.nerc.ac.uk
IN CONFIDENCE
Minutes of the 33rd Experimenters’ Meeting
Cosener’s House, Abingdon, Thursday 16th October 2003
Present:
Prof Geraint Vaughan1 (GV) Chairman
Dr David Hooper2 (DAH) Secretary
Dr Anna Agusti-Panareda3 (AAP)
Dr Catherine Gaffard4 (CG)
Dr Wendy Garland5 (WEG)
Dr John Nash4 (JN)
Miss Emily Norton1 (EGN)
Mr Tim Oakley4 (TO)
Mr Tony Olewicz2 (ZAKO)
Mr Graham Parton1 (GAP)
Mr Ag Stephens5 (AS)
Dr Stuart White2 (SJW)
Dr Richard Worthington1 (RMW)
Apologies:
Dr Ed Pavelin3 (EGP)
1University of Wales Aberystwyth (UWA)
2NERC MST Radar Facility (NMSTRF)
3University of Reading (UR)
4Met Office (MO)
5British Atmospheric Data Centre (BADC)
1. Minutes of the previous meeting
SJW pointed out that the responsibility for the Facility’s funding renewal (page 8, Section 7,
paragraph 2) lay primarily with the NMSTRF management - not with the NERC Atmospheric
Radar Facilities Steering Committee (NARFSC).
2. Matters arising
The SOUSY Svalbard Radar (SSR) (page 1):
DAH reported that the SSR had now been taken over by the University of Tromsø (UofT),
in Norway, rather than by Eiscat as had earlier been expected. Prof Chris Hall, from UofT,
hoped to supply the data in a similar format to that used for the reprocessed data from the
Aberystwyth MST radar. He has been in touch with DAH concerning this. JN expressed an
interest in acquiring the data for CWINDE.
ACTION: AS/DAH
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Availability of Met Office wind-profiler data on the BADC (page 1):
TO has supplied AS with the data from all of the MO’s wind-profilers for up to the end of 2002.
A new dataset will be created for these on the BADC rather than including them in the MST
radar dataset.
ACTION: AS
Availability of Aberystwyth GPS water-vapour receiver data (page 2):
The data from Capel Dewi, for 2001 and 2002, have now been supplied to the BADC. They
have been included in the MST radar dataset and can now be made publicly available. JN
pointed out that the MO aim to carry out their own processing by this time next year and that
they hope to acquire data from the Ordnance Survey receivers in the near future.
ACTION: AS/DAH
Provision of tender invoice from the NMSTRF management to the MO (page 3):
This has been done. JN pointed out that Jeremy Gillham was now the new MO contact for
MST radar related matters; Richard Burness retired on 11th September.
Health and Safety (pages 3-4):
SJW is waiting for information from EGN to be included in the documentation.
ACTION: EGN/SJW
Reprocessing of MST radar data (page 5):
DAH to report on this in Section 4.
Possible interference from Galileo for 1275 MHz wind-profilers (page 6):
Several companies contacted EGN in response to an announcement of a contract with the Ra-
dio Communications Agency (RCA) to study this. The company which won the contract will
be taking the UWA boundary-layer wind-profiler away for tests during December. JN pointed
out that unlike many of the other companies which had tendered for the contract, the winning
company had not proposed to take the MO’s wind-profilers into consideration. TO expressed
his concern that the design of the UWA profiler, made by Degreanne, is very different to that
of the MO’s profilers, made by Vaisala. The results of such a study are therefore unlikely to be
fully representative. The MO have contacted the RCA about this and hope that the company
may still take their profilers into consideration. JN asked the UWA to recognise the MO’s in-
terest.
Renewal of funding for the Facility (page 8):
SJW reported that a virtually complete renewal application document will be submitted to the
NARFSC, for approval, at a meeting to be held in Aberystwyth on 28th October.
3. Site operations report - ZAKO
The programme of reconditioning the transmitter cooling blower motors has enabled the trans-
mitters to be run at higher power than has been possible for some time. An increase of approxi-
mately 20% was introduced on 9th July and there are plans to gradually step this up in the near
future.
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A problem developed on the radar receiver interface board at approximately 0600 UT on 19th
July, i.e. on a Saturday morning. Consequently it was not noticed, and rectified, until the
Monday morning leading to a loss of approximately 48 hours worth of data. The problem was
thought to be caused by a static build-up associated with a thunder storm. There was a series of
brief electricity supply interruptions around the same time which caused damage to pin diodes
in 3 transmitters. The following weekend, 26th July, a short circuit on one of the relay cables
caused the radar beam steering unit to lock in one direction. The fact that this problem also de-
veloped on a Saturday morning meant that it was again almost 48 hours before it was rectified.
The radar was down for approximately 10 minutes on 27th August after a minor disruption of
the mains electricity supply to the site.
A problem with the wind measuring equipment at Frongoch farm lead to a loss of surface wind
data between 3rd and 14th April. At first it was thought that the anemometer had developed a
fault and that it would need to be sent back to Campbell Scientific for repairs. A hand winch
was purchased to enable the tower to be lowered to ground level for inspection. ZAKO traced
the source of the problem to corrosion of an electrical connector between the wind measuring
equipment and the data logging unit. He cleaned and then thoroughly resealed the connector in
order to avoid a repetition of the problem.
The most significant problems experienced during the last six months have been caused by
computer worms (MS-Blaster and subsequently Nachi-A) infecting the Windows2000 PC which
controls the climate data logger; the Met Office had similar problems with their PC which col-
lects GPS water vapour receiver data at the radar site. It should be noted that the data logger PC
was running up to date anti-virus software, which was initially unable to remove the worms.
This has highlighted the potential vulnerability of the radar control PC to a similar future at-
tack; WindowsNT, under which it runs, is no longer supported by Microsoft. SJW commented
that there are plans to apply to NERC for money to upgrade the radar control and acquisition
software, which will be migrated to a Linux PC. The application is being delayed until the the
renewal of funding for the Facility has been confirmed.
ZAKO cleaned the tipping bucket raingauge on 25th July in order to remove a build-up of fun-
gus which was obstructing the flow of rainwater through a narrow tube. The in-line filters are
regularly cleaned as recommended by Campbell Scientific.
The JANET connection to the radar site suffered a temporary disruption on 16th June. The
problem was found to be caused by a tree rubbing against the telephone cables approximately
1 km away. The JANET connection was restored later the same day.
4. Data processing/management report - DAH
All MST radar data since 1st June 2003 have been reprocessed using the the new signal pro-
cessing software. Data for a number of earlier dates have also been reprocessed for individual
users on request. DAH reported that he is very happy with the new processing scheme, which
typically increases the maximum useful altitude from 16 to 20 km. The reliability flagging was
found to be effective at blanking the observations made on the weekend of 19/20 July (men-
tioned in Section 3) when a problem developed on the receiver interface board. However, when
the beam steering unit jammed the following weekend, the data were basically good and it was
just the assumed beam pointing directions which were incorrect; the flagging was therefore
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ineffective at blanking for this period.
Although there are other conditions under which the data reliability flagging is ineffective,
these conditions are now well known and most of them can be dealt with by incorporating
information from the “complementary beam horizontal velocity variability factor” into the reli-
ability flags. For example, the data associated with convective events can be blanked this way.
DAH warned that the standard geophysical interpretations of radar data were likely to be in-
valid under convective conditions - partly because of the rapid variations of velocity (which can
broaden spectral widths as well as leading to errors in the derived winds) and partly because
hydrometeor echoes can dominate the clear-air returns. A convection detection algorithm is
being developed based on these characteristics.
Radio frequency interference causes sporadic problems, which seem to be more prevalent dur-
ing the summer. It is not clear whether the interference is from an internal or an external source.
The signature, in the quick-look data plots, is a vertical band of obviously invalid values which
affects all parameters - except, perhaps, the vertical beam signal power. The effects are usually
confined to lower stratospheric altitudes. A second type of interference appears to be related
to strong low-level winds. Its signature, in the quick-look plots, is a narrow (< 500 m) hori-
zontal band of low wind speeds at around 7 km altitude; similar bands can sometimes be seen
at lower altitudes. This type of interference shows up most clearly when the adjacent wind
speeds are high. Although the data for both of these problems can be blanked by considering
the complementary beam factor values, it is possible to retrieve reliable data as long as the the
atmospheric and interference spectral contributions are distinct. DAH invited users to request
this type of reprocessing for days of particular interest. He has already done this for the data
from 27th October 2002 for GAP.
A completely different type of problem can be caused caused by mountain wave activity in the
lower stratosphere. Several instances have been found for which there are significant modula-
tions of the horizontal winds, at lower stratospheric altitudes, which are clearly correlated with
the modulations of vertical velocity. They are assumed to be caused by under-/over- estimating
the relative contributions of horizontal and vertical motions to the 6◦ beam radial velocities.
This is consistent with the expectation that the isentropes are tilted slightly from the horizontal
by the mountain wave activity. This is a problem with the atmosphere, rather than the signal
processing, and so at best the data might be flagged as being unreliable.
JN commented that all of these problems had also been seen in connection with the MO South
Uist profiler - described in Section 6. He had independently considered using a complementary
beam comparison to provide additional flagging. He recommended using a time series analysis
in order to identify the mountain wave problem.
DAH drew attention to the new format files, written in NASA-Ames format. The new “radial”
files are roughly similar to the old “rw” files and the “Cartesian” files are similar to the old
“vector wind” files, although they contain much more information. DAH recommended that
the new Cartesian files should be suitable for most purposes. He intends to enhance the scope
of the reliability flags, to include a more complete processing audit trail, before beginning to
reprocess the entire archive of MST radar data. GV requested that the Frongoch surface wind
data should also be made available in NASA-Ames format.
ACTION: DAH
Minutes of the 33rd NERC MST Radar Facility Experimenters’ Meeting 5
5. Science/instrument presentations
UFAM profiling instruments on tour - EGN
The performance of the boundary-layer wind-profiler is much improved after it was sent back
to Degreanne for repairs last winter. During the Tropospheric Organic Chemistry (TORCH)
campaign, held in Writtle in Essex from 24th July - 31st August 2003, it was able to make
observations at 86 m resolution over the altitude range 75 - 3000 m, and at 144 m resolution
over the range 75 - 4000 m.
Although the profiler is now regularly operated at Capel Dewi in between campaigns, the
ground clutter is much worse than for other sites. Degreanne are due to supply updated soft-
ware, which will feature improve ground clutter rejection, and a more detailed operating man-
ual. JN commented that under conditions of strong low-level winds, ground clutter rejection
had been required for altitudes up to 2.5 km for the MO 915 MHz profiler when it was operated
at Capel Dewi. This was much higher than was required at the other MO wind-profiler sites.
He recommended contacting Meteo France about the use of clutter shields.
The Elight mobile lidar has also required repairs since it arrived at Capel Dewi. Although it is
able to detect aerosols up to whatever altitude they exist at, its ability to detect ozone appears
to be limited to the lowest kilometre of the atmosphere. It was also operated at Writtle during
the TORCH campaign. The Mie backscatter signal can sometimes show the development of
the boundary layer structure.
A sting jet observed by the MST and UFAM radars - GAP
The synoptic weather map for 0000 UT on 27th October 2002 shows a deep low off the west
coast of Ireland in a mature stage of cyclogenesis. This feature brought hazardous surface
winds as it crossed mainland Britain - particularly in the east. The cold front, at upper levels,
shows up clearly in the MST radar data from the sharp increase in wind speed. A low level jet
was observed after the passage of the front. Banded structures in the radar return signal power,
around 0730 UT on the 27th, correspond to perturbations of the horizontal wind components
suggesting that that gravity wave activity is the cause.
The UFAM boundary-layer wind-profiler happened to be operating at the Cardington field site
at this time. However, owing to the enhanced ground clutter (which was thought to be a result
of the strong low-level winds), it was necessary to reprocess the data in order to extract any
useful information. A low level jet, at around 1500 m altitude, was observed between 0530
and 0700 UT on the 27th. It reached ground level between 1000 and 1100 UT. Complementary
data were provided by the Nimrod rainfall radar network and satellite imagery.
GAP thinks that this may be the first reported observation of a sting jet although no causative
mechanism is proposed. He hopes to augment the study with data from high resolution model
runs and with data from the MO’s Wattisham boundary-layer wind-profiler. JN commented that
the MO composite plots for this period suggest the presence of line convection in the Aberyst-
wyth area. He though that similarly strong low-level winds, which had not been forecast, were
recorded at Aberporth during the Fastex campaign (13th February 1997?).
Mixing and transport by fronts - AAP
This is a new project funded through NERC’s Polluted Troposphere thematic programme. The
aim is to study the ventilation of polluted boundary air into the free troposphere associated
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with fronts. It is hoped that MST radar data can be used evaluate how well models capture
such processes. Initial studies have already been undertaken using the Unified Model with the
old dynamics scheme and it is intended to extend this to model runs using the new dynamics.
Transport and mixing associated with a variety of frontal features will be considered: warm and
cold conveyor belts, upright convection ahead of the fronts, stacked slantwise convection, and
shear instabilities within the frontal zones. Two days have already been singled out for further
study. The model run for 10th February 2000, for which the lower end of the conveyor belt
is over clean maritime air, shows tracer transport only up to the 650 hPa level. However, for
2nd August 2000, the lower end of the conveyor belt is over land and the model shows tracer
transport up to the 300 hPa level.
Convection and inertia-gravity waves observed by MST radar - RMW
The passage of a convective event over the MU radar, in Japan, was studied in high detail by
making multi-beam volume imaging observations. This involved simultaneously scanning 64
beam directions, for a variety of azimuths and zenith angles, within 6.5 s. The distribution of
echo power within the scan volume became highly non-uniform during the passage of the con-
vective event. Downward velocities of the order of 10 m s−1 were attributed to hydrometeor
echoes dominating the clear air return signals. A case study of convection observed by the
Aberystwyth MST radar on 9th May 2000 is also being considered. Use is also being made of
satellite imagery.
A new study is being made of inertia-gravity waves observed by the Aberystwyth MST radar.
Initially the presence of the waves in the lower stratosphere is being inferred from patterns in
the vertical shear of the horizontal wind. One aim of the project is to develop a wave detection
algorithm.
Towards the combination of active and passive remote sensors for temperature and hu-
midity profiling - CG
Use is being made of the wide variety of instruments available at the Camborne site. For
one 3 day period, radiosondes were launched every hour. A broad overall agreement is found
between the vertical gradient of refractive index (which depends on both temperature and hu-
midity) inferred from the radiosonde data and from the 915 MHz wind-profiler signal-to-noise
ratio (S/N). However, at the lowest altitudes it is additionally necessary to consider the effects
of turbulence intensity on the S/N. The worst agreement was found for a day with broken cloud
and this is attributed to the small (inter-cloud) scale structures associated with such conditions.
The ability of the radiometer to reproduce the temperature structures seen by the radiosondes
was variable. Under clear sky conditions it indicated the presence of wave-like structures which
were thought to be real. The laser ceilometer output was found to be useful even under clear
sky conditions. Since the signal is related to the presence of aerosols, a sharp change can indi-
cate the top of the boundary layer. An extended field campaign will be conducted at Payerne
during the winter of 2003/2004 under COST-720.
The new MO 64 MHz South Uist wind-profiler: overview - TO
TO briefly showed monthly MST-model comparison statistics for July which were worse than
those for August or September. He attributed this to the 2 periods of hardware failure referred
to in Section 4.
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The new MO 64 MHz wind-profiler was installed at South Uist during the spring and sum-
mer of 2003. It had a “shake-down” period between June and August, in order to identify any
problems, and completed its acceptance trials in mid-September. The hardware was supplied
by Atrad and the wind processing software (which follows the same scheme used for the other
MO wind-profilers) by Vaisala.
Initially there was a problem with bleed through from the TR switch which limited the maxi-
mum useful altitude to 3 or 4 km. A hardware modification gave only a limited improvement
and so a software solution was implemented to remove near-dc spectral points. Strong inter-
ference in the altitude range 10 - 15 km was eventually traced to the effects of mesosphere
summer echoes being range aliased. This problem was resolved in July by changing the obser-
vation configuration.
The low altitude-coverage mode data are now good enough to be accepted into the models.
However, the random errors for altitudes above 8 km are still too large for the high altitude-
coverage mode data to be accepted. It is hoped to shift from a single peak detection algorithm
to a multi peak algorithm in the near future.
The new MO 64 MHz South Uist wind-profiler: details - JN
There are a number of problems with the wind processing algorithms. Although the ground
clutter is assumed to be symmetric about zero Doppler velocity, this does not always appear
to be the case. As a result it is not always fully removed and the remnants can be confused
for signal by the peak detection algorithm. It is speculated that this problem is, in part, caused
by radar returns from a wind turbine. The clutter removal technique can also remove actual
signals which have a near-zero Doppler shift.
Interference signals, for which the Doppler shift varies as a function of time, can affect all beam
directions randomly. Since the software often interprets these as atmospheric signals, they can
lead to further errors. Strong precipitation echoes at the lowest altitudes can lead to localised
errors for all beam directions. Random errors of less than 2 m s−1 are required for the data to
be considered acceptable.
Use of 5-beam observations, with an off-vertical angle of 15◦, can provide data up to 12 km.
There is generally good matching between the low and high altitude-coverage data.
Extended abstracts from MST10 and an update on the Chilbolton 1275 MHz radar (on
behalf of EGP) - DAH
DAH drew attention to three 4-page extended abstracts which he has submitted for the Pro-
ceedings of MST10, held in Peru in May. The titles are:
The signature of mid-latitude convection observed by MST radar
Retrieval of static stability from MST radar return signal power and
Tropopause erosion by mountain wave breaking
Copies of these can be found (in both gzipped PostScript and MS-Word format) at the follow-
ing location: http://home.badc.rl.ac.uk/dahooper/PAPERS/
DAH showed some data, on behalf of EGP, from the Chilbolton Advanced Clear-air Radar for
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Observing the Boundary layer And Troposphere (ACROBAT). This is a 1275 MHz radar which
uses the main Chilbolton steerable dish. It is therefore ideal for making two-dimensional scans
through the atmosphere. It was first switched on in May 2003 and has been operating reliably
since mid-summer. The radar currently uses a 2.5◦ offset feed horn, which means that the sen-
sitivity and beam characteristics are less than optimal. A co-axial feed will be installed in early
2004 which will give an approximately 10 dB increase in sensitivity.
6. Any Other Business
JN drew attention to the final report of COST 76 which has finally been published. He also
suggested that people should consider what additional instrumentation might be useful at Capel
Dewi in connection with the Convective Storm Initiation Project (CSIP), to be held in 2005.
The next Experimenters’ meeting is likely to be held in Aberystwyth in May 2004. The details
will be confirmed at a later date. SJW, the NMSTRF Manager, will be retiring before the next
meeting. GV thanked him for his efforts over the last 5 years.
